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$\frac{\partial\rho}{\partial t}+\nabla\cdot m=0$ , (1)
$\frac{\partial m}{\partial t}+\frac{1}{2}\frac{\partial m,u_{J}}{\ _{J}}+ \frac{1}{2}(m\cdot\nabla)u+\frac{1}{2}(\nabla\cdot m)n=-\nabla p+\frac{\partial\tau_{y}}{\ _{J}}$ , (2)
$\frac{\partial p}{\partial t}+u\cdot\nabla p+\wp\nabla\cdot u=(\gamma-1)\nabla\cdot(\kappa\nabla T)+(\gamma-1)\phi$. (3)

























$\nabla^{2}p=-\rho_{0}\frac{\partial u_{t}\partial u_{j}}{\partial x_{J}\partial x_{t}}, \rho_{0}=1$ (9)
Poisson (Uniform)
Poisson
$\nabla^{2}(\frac{p}{\rho})=-\frac{\gamma-1}{\gamma}\frac{\partial u_{t}}{\ _{j}} \frac{\partial u_{j}}{\partial x_{i}}, \frac{p}{\rho^{\gamma}}=\frac{1}{\gamma}$ . (10)
3.
$Pr=0.072-7.2$ $\overline{t}=1$ .






Fig. 1 $\ovalbox{\tt\small REJECT}$ $\overline{t}=2.23$ DNS






Fig. 1 Energy spectrum for ${\rm Re}=3.1\cross 10^{4},$ $M_{0}=0.1,$ $PE$.72 at $\overline{t}=2.23.$
$k$
Fig.2 Energy spectrum multiplied by $k^{3}$ for uniform case, ${\rm Re}=3.1x10^{4},1.3x10^{5},3.1x10^{5},$ $M_{0}\triangleleft.1,$
$Pr=0.72$ at $t=2.23.$
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Fig.3 Density field for (a)uniform, (b)non-uniform, ${\rm Re}=3.1x10^{4},$ $M_{0}=0.1,$ $P\Gamma-0.72$ at $\overline{t}=1.11.$
$\rho T(\frac{\partial s}{\partial t}+u\cdot\nabla s)=\Phi+\kappa\nabla^{2}T$. (11)
$\Phi$
$\Phi=r_{lj}\frac{\partial u_{l}}{\ _{J}}, \tau_{tj}=\mu(\frac{\partial u_{i}}{\partial\kappa_{j}}+\frac{\partial u_{J}}{\partial x})-\frac{2}{3}\mu\nabla\cdot u\delta_{lj}$ . (12)
$\mu=$ lxl $0^{- 5}-2\cross 10^{-6}$
(11) $\uparrow$
$\rho T(\frac{\partial s}{\partial t}+u\cdot\nabla s)=\kappa\nabla^{2}T$ , (13)
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${\rm Re}^{1/2}\propto 1/\sqrt{\mu}$ Fig. 9(a) Fig.9(b) Fig. 9(a)
Fig. 9(b) ${\rm Re}^{1/2}$
$Pr\propto\kappa/_{\mu}$
$({\rm Re} Pr)^{-1/2}\propto$







$0$ 0.$5$ 1 1.$5$ 2
$t\cdot l(|u1)12\pi) t\cdot(\langle|u|\rangle/2x)$





















$0$ 0.$5$ 1 1.$5$ 2
$f\cdot((1u1)\prime 2\pi\} t\cdot(\langle|u1)t2\pi)$

















$E_{\wp}(k)\propto E_{pp}(k)\propto k^{-5}$ , (21)





(a)Re$=3.1\cross 10^{4}$ (b)Re$=1.3\cross 10^{5}$ (c) ${\rm Re}=3.1\cross 10^{5}$
$k$ $k$ $k$
Fig.12 Density spectrum multiplied by $k^{3}$ for non-uniform case, (a) ${\rm Re}=3.1^{x}10^{4},$ $(b)1.3\cross 10^{5},$





















[1] Armstrog, $J,$ $W$ et al., Nature 291 (1981), pp.561-5$u.$
[2] Matthaeus, $W,$ $H$ . et al., Geophys. Res. 96 (1991), pp.5421-5435.
[3] Minter, A. H. and Zank, $P,$ $G$, Astrophys. J. 602 (2004), pp.29-32.
[4] Matthaeus, $H,$ $W$ and Goldstein, $M,$ $L$, J. Geophys. Res. 87 (1982), pp.6011-6028.
[5] Shaikh, $D$ and Zank, $P,$ $G$, Astrophys. J. 602 (2004), pp. L29-L32.
[6] Samtaney, $R$, Pullin, $I,$ $D$, and Kosovic, $B$ , Phys. Fluids 13 (2001), pp. 1415-1430.
[7] Kraichnan, $H,$ $R$, Phys Fluids. 10(1967), pp. 1417-1423
[8] Lesieur, M. et al.,Phys. Fluids 11 (1999), pp. 1535-1543.
30
